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Cathy Darlyn, Plant City, petite queen of the 1950 Florida Citrus Exposition. 
She is holding one of the replicas of the “handie” used by the Florida Citrus 
Commission in its fresh orange advertising this season .. . suggesting that 
the customer “drink a big full glass every day.” ... The 1951 Exposition 
opens at Winter Haven February 12, through February 17. Theme will be 
the progress of the citrus industry since the Spaniards brought the first 
seeds to this country. 











Growing quality citrus crops re- 
quires a lot of experience that can’t come 
out of books. Take selecting a fertilizer 
formula, for instance. Getting the best 
fruit and better profits from a Florida 
soil takes a fertilizer formula made 
especially for your particular soil, 
your groves. This requires both experi- 
ence and study. 

That's why it will pay you to get in 
touch with your Wilson & Toomer repre- 
sentative. He lives in your community— 
knows local problems. The Wilson & 
Toomer people have been working with 


Division of WiLtson & TooMeER: 





Peninsular Fertilizer Works—Tampa, Florida 


SELECTING A FERTILIZER 
FORMULA ALSO 


Meititeasy quae ey 





Florida soils and citrus groves for more 
than half a century. Knowing what is 
best for your soil is their business. For 
example, ask your Wilson & Toomer 
representative now about the proper use 
of top dressers. 

From among the many formulas 
Wilson & Toomer have developed for 
Florida conditions, your Wilson & 
Toomer representative will be glad to 
help you select the Wilson & Toomer 
formula for best results from your groves. 
And while you're talking with him, ask 
him about Fasco pesticides, too! 


\WiLson & LooMER 
FERTILIZER COMPANY 
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The Effect of Incompatible Parathion- 
Wettable Sulfur Spray Combinations 


On Insecticide Deposit And On Scale Mortality 








Introduction C. R. STEARNS, JR., AND W. L. of the spray solution. Since that 
The use of parathion as a spray THOMPSON* time several such mixtures have 
on citrus in combination with wet- FLORIDA CITRUS EXPERIMENT been observed, some being worse 
table sulfur was first tried out STATION, LAKE ALFRED than others, particularly where 
experimentally at the Citrus Ex- there was poor agitation in the 
periment Station in 1947. During ““”~S—S——C_"._____ Spray tank. 
the 1948 and 1949 seasons extensive were reported by commercial pro- As improper mixing of insecti- 
experimental work was carried on duction men until the early part of cides may lead to poor control it 


with this spray combination and no 1950 when the manager of a large was deemed advisable to conduct 
difficulties were experienced in citrus cooperative reported that a series of tests with as many 
mixing the materials together or the parathion-wettable sulfur com- commercial parathion and wettable 
in having them remain in proper bination he was using was not sulfur formulations as possible to 
condition during the time required mixing properly. Observation of determine which combinations were 
to spray out the solution. How- this spray combination in the spray incompatible and whether or not 
ever, this work was done with tank showed that a heavy floccula-_ satisfactory control of insects 
only two commercial parathion and tion and settling out of the ma- would be obtained if these incom- 


wettable sulfur combinations. terial was taking place, and at the -————~~~ 
No difficulties with the para- same time some of the material ! Associate Chemist and Entomolo- 
thion-wettable sulfur combinations was floating out on the surface gist, respectively. 


Table 1. Compatibility Rating on Parathion—Wettable Sulfur Combinations*. 


Wettable 


Sulfur Parathion Parathion Parathion Parathion Parathion Parathion Parathion Parathion 
Designation “_* “— | “— “E” — “<r ee 
a ee -_ —~— “eas ae 
—_ 1 1 2 1 1-2 1-2 l 1 
semie . . a ” > > 
{ } 2 3 2-3 2-33 1 
; 1-2 1 2 2-3 2 2 2-3 I 
“gr ; 3 3 ; ) 3 } 
7 , } 2-5 2- 2-5 1-2 1-2 
8 2 — 3 3 1 1 1 1 
9 1 1 ] l 1 1 1 
“10” 3 - 2 3 2 1 3 3 


Rating 
1. Good mixture. 


2. Fair mixture. 
+. Poor mixture. 





Table 2. The Effects of Parathion—Wettable Sulfur Spray Mixtures on Scale Mortality and Amounts of Insecticides De- 




















posited on Foliage at the Beginning and End of Spraying from 500 Gallon Tanks. 
Type __ Beginning of Tank End of Tank 
of Amount Material Amount Material 
Mixture Deposited meg/em2_—__ Percent Depesited meg /em2 Percent 
Sulfur Parathion Mortality Sulfur Parathion Mortality 
(1) (1) 
Good 20 .96 92.5 21.5 96 100.0 
Good 20.5 1.30 91.0 18.5 8 88.8 
Poor 22.0 1,28 100.0 19.5 1.16 100.0 
Parathion Atone —— 1.22 100.0 : — 100.0 
(2) (2) (2) 
Poor 68 96 93.0 94 1.58 100.0 
Good 89 1.48 100.0 72 93 94.0 
( Poor — Wetting ) 
( Agent ) 








1) Fla. Red Scale. 
) Purple Scale. 
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patible mixtures were used. 
Compatibility Tests 

Ten commercial brands of wet- 
table sulfur and eight-15% wet- 
table parathion formulations were 
selected to determine the com- 
patibility of all possible combina- 
tions of these two different ma- 
terials when used at a concentra- 
tion of 2 lbs. of 15% parathion and 
10 lbs. of wettable sulfur per 100 
gallons of water. An 80 gallon 
experimental sprayer having paddle- 
type agitation was used for mak- 
ing these tests which were carried 
out as follows: twenty-five gallons 
of water were run into the tank 
and 2.5 lbs. of the wettable sulfur 
were added. After addition of the 
sulfur % lb. of the parathion was 
added. The spray mixture was 
continuously circulated through the 
pump and returned to the tank. 
The type of resulting mixture was 
then evaluated and recorded. 

Where incompatible combina- 
tions resulted, it was noted that 
the flocculaticn arid floating out 
occurred as soon as the material 
was. discharged from the pump 
back into the tank. No _ further 
ctanges took place after 3 minutes 
from the time of addition of the 
parathion. The results of the 
compatibility tests on these 77 
parathion-wettable sulfur combi- 
nations are summarized in Table 
1. Only 22 or 28.5 percent of 
these combinations were compatible, 
the others exhibiting flocculation 
or floating out or both, in varying 
degrees. Fifty percent were very 
poor combinations of the type that 
if used in spray tanks possessing 
poor agitation, would leave a con- 
siderable amount of residue in the 
spray tank after the solution was 
sprayed out. 

Effects on Scale Mortality and on 
Amounts of Insecticides Deposited 
on Foliage 
Two series of experiments con- 
cerned with scale mortality and 
amounts of insecticides deposited 
on foliage are reported below. One 
of the experiments was designed to 

Table 1. Compatibility 

study Florida red scale mortality 
on Temple orange trees. Com- 
parisons were made of the effec- 
tiveness of good combinations, 
poor combinations and of parathion 
alone. The mixtures were applied 
on September 13, 1950 with a 500 
gallon hand pressure rig possessing 
good agitation. The combinations 
contained 2 lbs. of 15 percent wet- 
table parathion and 5 lbs. of wet- 
(Continued on page 16) 
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For more QUALITY 


fruit from your next 








e Plan ahead. While this season's 
citrus crop is going to market, think 

1} | about the next one — and give your 

grove the extra care that means 
more QUALITY fruit. DEPEND ON 
GULF for your Spring and Summer 
fertilization program — and for spray 
and dust materials you’ll need to 
keep fruit clean and trees healthy. 
Call your local GULF Field Man now 
— he’ll be glad to help you plana 


Lidl 
better fruit program that fits your 
particular grove. 
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THE GULF FERTILIZER COMPANY 
Tampa and Port Everglades, Florida 
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Citrus Vitamin P As Protection 
Against Atomic Radiation . . . 


Atomic warfare seems to be un- 
avoidable. Against all our hopes 
and wishes we may soon be con- 
fronted with the horrors of this 
terrible event. We must be pre- 
pared for it and use every possible 
means which might reduce the 
casualties of our civil population, 
which might help us in civil medi- 
cal defense. A dramatic develop- 
ment in this field was the dis- 
covery that citrus vitamin P, a 
flavonoid compound present in cit- 
rus fruit and peel, might be of 
considerable use against the deadly 
action of atomic radiation and that 
it gives considerable protection 
against radiation after-effects on 
the human organism. 

Our knowledge of the type of 
injury that atomic radiation causes 
in human and animal organisms 
has accumulated from the _ obser- 
vations made after the attacks on 
Hiroshima and Nagasaki. Many 
Japanese inhabitants of these cities 
were studied, their blood and clini- 
cal symptoms analyzed and several 
reports were published by Drs. J. 
S. Larkin, J. S. Beck and S. War- 
ren. By now we know what one 
can expect if an atomic bomb 
should fall in your neighborhood 
and how the radiation would affect 
the human system. 

Atomic Attack 
‘wo types of atomic attack are 


BORIS SOKOLOFF, M.D., Ph.D., AND 
WALTER H. EDDY, Ph.D., 
FLORIDA SOUTHERN COLLEGE, 
LAKELAND 


Dr. Boris Sokoloff, former- 
ly associated with the Pasteur 
Institute in Paris, came _ to 
this country in 1928 at the 
invitation of the Rockefeller 
Institute for Medical Re- 
search. He was_ associated 
with Washington University 
and Columbia University. For 
the last four years, he has 
been Director of Southern 
Bio-Research Laboratory, 
Florida Southern College. 

Dr. Walter H. Eddy, emeri- 
tus professor of physiological 
chemistry, Columbia University 


and member of the faculty 


from 1905-1941. During 
World War I he was in charge 
of nutrition for the A.E.F. 
and during World War II was 
consultant to the Quarter- 
master General. He is the 
author of several books on 
vitamins and one of the lead- 
ing authorities on this sub- 
ject. He is at present, Asso- 
ciate Director of Southern 
Bio-Laboratory, Florida South- 
ern College and in charge of 
the clinical investigation on 
vitamin P. 


possible: air explosion and ground 
explosion. The first type of at- 
tack, when the bomb is detonated 
at sufficient height (the attack 
used in Japan) brings considerable 





destruction in the surrounding area, 
but the danger from radiation as 
such, is limited to a rather small 
area of 2,000-2,500 meters in per- 
imeter. Outside of this area the 
effect of radiation might be small 
and the harmful effects of second- 
ary importance. Quite different 
effects can be produced by ground 
atomic explosion. This type of at- 
tack has not as yet been used in 
atomic warfare. It has only been 
tested at Alamogordo, New Mexico. 
There was an extensive poisoning 
of the surrounding area, of a con- 
siderably larger perimeter than 
2,000 meters, by radioactive dusts 
and residual induced radioactivity 
in the bomb crater. In such an 
attack, in the case of surface 
atomic bomb, the dangerous radio- 
active area might be as large as 
several miles in perimeter. If a 
surface atomic attack is made, let 
us say, on Tampa, not only the 
inhabitants of the center .of the 
city would be the victims of radia- 
tion poisoning but those living in 
the suburbs as well. 

In an atomic air explosion the 
most dangerous zone is in the 
vicinity of attack. This zone is 
about 800 meters in perimeter. Not 
only traumatic injuries and burns 
would be extremely severe but, as 
Dr. Cronkite points out, “the critical 
lethal factor in this zone is ionizing 
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radiation.”” This means that those 
who would survive tre trauma of 
explosion would be submitted to 
a deadly dose of radiation. ‘‘Hence,” 
remarks Dr. Cronkite, “the other 
injurious traumatic factors are of 
no real importance from the stand- 
point of survival because almost 
everyone within this zone will suc- 
cumb to the effects of ionizing 
radiation alone.” Thus the horror 
of atomic attack is that everyone 
in the zone close to the explosion 
has no chance of survival unless 
the poisoning effect of radiation 
can be prevented or at least mini- 
mized. But the danger to life of 
humen beings is not limited to this 
zone. Everyone living in an area 
of about four hundred meters from 
the center of the air explosion 
might die from the effect of radia- 
tion. They have some chance of 
survival, some of them might sur- 
vive, but they would remain _ ill 
for months to come suffering from 
the post-effects of radiation. Out- 
side of these two zones, one,—where 
the chances of survival are nil, 
and the second where the chances 
are even, outside of the area rough- 
ly covering about one quarter of a 
mile in diameter, one might ex- 
perience only a limited effect of 
radiation. But even this effect 
might produce symptoms of radia- 
tion illness which should be treated 
promptly. Those wro live outside 
of this area would not be in danger 
of being killed by atomic radia- 
tion, but their health might be 
impaired at least temporarily. All 
this is in the case of air explosion. 
But if an atomic surface explosion 
should take place the danger from 
radiation would extend to a much 
larzer area. Here again the great- 
est saturation of radiation would 
be in the zone next to the explo- 
sion. It is estimated that closest 
zone to air explosion (800 meters 
in perimeter) contains more than 
1500 r. A dose of 1,000 r is 
considered fatal to the life of 
humans and animals alike. The 
more distant zone (2,000 meters 
in perimeter) might contain close 
to 1,000 r or less. 


Outside the boundaries of this 
area the air might contain from 
zero to 400-500 r, the latter fig- 
ure representing a dose not suffi- 
cient to take human life, but suf- 
ficient to produce some harmful 
effect on the blood forming system. 


Radiation Illness 





What 
caused by radiation? 


symptoms in man_ are 
When a man 
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is submitted to a dose of radiation 
over 1,100-1,200 r, as was the case 
with many Japanese, nausea, vomit- 
ing and malaise appear within 5-6 
hours. The day following the ex- 
posure to radiation, fever develops. 
Diarrhea of increasing severity is 
present. White blood cells disap- 
pear completely from the blood on 
tre second day and numerous red 
spots, so-called petechiae, appear 
everywhere on the skin. This symp- 
tom is an indication that the small 
blood vessels of the organism, the 
capillaries, are injured and_ that 


at t -m ~ 


| 


Sketch of atomic air explosion. The 
star (*) is the center of explosion. 
Zone 1: lethal dose of radiation above 
1,200 r. Zone 2: radiation from 400 
r up to 1,200. Zone 3: radiation from 
zero to 500 r. Perimeter: Zone: 800 
meters. Zone 2: 2,000 meters. Zone 3: 
6,000 meters. 


profuse bleeding is taking place. 
The gravity of bleeding increases 
with every hour and the man dies 
in a few days, from 4 to 10 days, 
as happened with the Japanese who 
received the ‘massive dose” of 
radiation. Most of the Japanese 
wto died from radiation poisoning, 
lived in the vicinity of the explo- 
sion (in an area of about %4 mile 
in diameter). When the dose of 
radiation is smaller but still with- 
in the range of near-lethal dosage, 
(800-1,000 r), the course of illness 
is less rapid, and man has some, 
even a small, chance to. survive. 
It was noticed, however, that if 
the white blood cells are greatly 
reduced following radiation, such 
a person has no chance to remain 
alive even though he might live 
for three or four weeks after the 
explosion. In such a case the in- 
jury to the blood forming system 
is so grave, that recovery is not 
possible, 

Let us assume that someone lived 
several blocks from the center of 
an atomic explosion. He has sur- 
vived the explosion as such, re- 


INDUSTRY 


February, 1951 


ceiving no burns or traumatic in- 
jury from falling buildings or fly- 
ing glass. But he was close enough 
to the dangerous zone and was ex- 
posed to a rather heavy radiation. 
The dose of radiation is within 
limits of what is considered fatal. 
He will manifest symptoms similar 
to those of Japanese who died 
shortly after the explosion. He 
will soon complain of nausea. He 
might vomit and will feel quite ill. 
He might develop a moderate fever 
with headacke and chill. All these 
symptoms might disappear in a few 
days. Yet he is not cured from 
radiation poisoning. He is only 
going through the so-called “latent 
period” of illness, which is slowly 
progressing. The illness might take 
one of two roads of clinical de- 
velopment. In some instances the 
person is affected with progressive 
leukopenia, which means a decrease 
in the number of white blood cells, 
cr leukocytes. In this case, the 
man is unable to fight infectious 
diseases and will die from pneu- 
monia or some other _ infection 
usually within two-three weeks after 
the explosion. But in most cases 
there develops an_ ever-increasing 
bleeding from tte capillaries. Red- 
bluish spots appear in increasing 
number on the skin. Extreme fa- 
tigue and exhaustion might termin- 
ate in death within four or five 
weeks in spite of all possible medi- 
cal care. This course of radiation 
poisoning is typical for most cases. 
They vary only in the degree of 
severity. If the dose of radiation 
to which a man was exposed was 
smaller tran the fatal dose, there 
are good chances for him to re- 
cover slowly and gradually from 
his condition. But even a dose 
of 150 r would cause considerable 
discomfort and induce dangerous 


manifestations in the human _ sys- 
tem. 
Thus, in brief, (1) a man ex- 


posed to radiation might die with- 
in 4-10 days from acute radiation 
poisoning or, (2) he might live 
for 3-6 weeks with the illness slow- 
ly progressing, or, (3) te might 
survive after a long period of ill- 
ness. 
Radiation 
System 
How does ionizing radiation act 
on the human system? All tissues 
of the body are affected by ex- 
posure to radiation but some organs 
seem to be more sensitive to its 
action. While the muscular and 
nervous system is quite resistant 
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to the harmful effect of radiation, 
the blood forming system suffers 
most from it. Certain glands, like 
the adrenals and the pituitary, re- 
act quite strongly to exposure to 
x-rays. But the greatest injury 
is inflicted by radiation on the wall 
of the capillaries. It is for this 
reason that humans or animals ex- 
posed to massive doses of radia- 
tion bleed profusely, a fact which 
is chiefly responsible for the high 
per cent of casualties among the 
population submitted to atomic at- 
tack. We may say that tre Jap- 
anese in Hiroshima and Nagasaki 
“bled to death’ due to the ex- 
tensive hemorrhages from their 
capillaries. And any drug or treat- 
ment which would prevent or re- 
duce the injury to the capillary 
system might give a_ protection 
against radiation. It is in tiis 
respect that vitamin P, otherwise 
known as capillary permeability 
factor, might be of great service 
in atomic medical defense. 


Therapy of Radiation Illness 


As there is no otherwise specific 
or effective method azainst radia- 
tion poisoning, it has been decided 
to build shelters. Unless specially 
constructed to prevent the penetra- 
tion of ionizing radiation, shelter 
will undoubtedly give good protec- 
tion against traumatic injuries and 
burns but hardly against radiation 
injury. And insofar as the great 
majority of casualties is caused by 
radiation, one might question the 
security of shelter in atomic at- 
tack. Much attention has_ been 
given to blood plasma banks in 
order to collect a sufficient amount 
of blood plasma in the case of 
atomic explosion. But Dr. Cron- 
kite states thet “biood transfusions 
and penicillin did not conclusively 
increase the survival time of goats 
at Bikini.” This seems to indicate 
that blood transfusions might be 
of value only in a limited number 
of cases of persons less gravely 
affected by radiation. Folic acid 
of Vitamin B complex and corti- 
sone apparently have some protec- 
tive action against radiation poison- 
ing but not a sufficiently strong 
one to be of medical significance 
in atomic warfare (Ellinger, Gold- 
feder). Aureomycin is beneficial 
in decreasing bacteria infections 
wich often follow the exposure 
to radiation. Besides these medi- 
cations complete rest and a diet 
rich in protein and low in fat, 
carbohydrates and residue is recom- 
mended for the first days after 
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radiation poisoning. (Cronkite) 
In these circumstances, when medi- 
cal science seems to be powerless 
to offer any effective antidote 
against radiation poisoning the re- 
cent reports on the protective ac- 
tion of citrus vitamin P compounds 
appear quite encouraging and de- 
serving of the full attention of 
those who are in charge of civil 
medical defense. 


Vitamin P 

Vitamin P was discovered by Dr. 
Albert Szent-Gyorgyi, winner of 
tre Nobel Prize in 1936. He ex- 
tracted it from lemon peel and 
identified it as belonging to the 
group of flavonoids, plant pigments. 
He named this vitamin ‘“Permeabil- 
ity factor” as the one which con- 
trols the permeability of the capil- 
lary wall. It was soon established 
that Szent-Gyorgyi’s vitamin P was 
not a single pure substance but a 
compound containing at least three 
flavonoid substances, which seeming- 
ly formed a complex molecule of 
considerable activity. An intensive 
clinical investigation conducted by 
Szent-Gyorgyi and kis associates 
has shown that this vitamin re- 
daced fragility of the capillaries 
and exerted therapeutic activity in 
diseases where prcfuse_ capillary 
bleediny was present, as is the case 
of hemorrhagic purpura. 

The discovery of Szent-Gyorgyi 
stirred interest in this new vitamin, 
and during t*e past ten years sev- 
eral laboratories have been engaged 


in research on Vitamin P.  Par- 
ticularly extensive has been the 
work performed by the Research 


Department of the California Fruit 
Growers Exchange who were in- 
strumental in bringing on the mar- 
ket two or three vitamin P com- 
pounds. Consequently, more than 
600 papers kave been _ published 
about this substance’ but some con- 
fusion still exists about the chemi- 
cal nature of this vitamin. Soon 
it became evident that several 
flavonoids posses vitamin P activity 
in various degrees but none of them 
manifested the potency of the origi- 
nal Szent-Gyorgyi compound. Work- 
ing on the assumption that the 
flavonoids present in citrus fruit 
and peel tend to form an active 
molecule, as was the case with 
Szent-Gyorgyi’s compound, the work- 
ers at Florida Southern College 
isolated from citrus waste a vitamin 
P compound which seemingly was 
more active than any of the separ- 
ate flavonoids. In the meantime, 
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the isolation of a vitamin P-like 
substance from buckwheat was an- 
nounced. Three years ago, Dr. J. 
F. Couch and tis associates of 
Eastern Regional Laboratory, U. S. 
Department of Agriculture de- 
clared that a flavonoid glucoside 
extracted by them from buckwheat 
possesses vitamin P-like properties. 
It decreased the fragility of the 
capillaries. They called it rutin. 
At present rutin, as well as some 
citrus flavonoid compounds manu- 
factured by the California Fruit 
Growers Exchange, have found 
large medical application in many 
diseases where the capillary system 
is affected and are important medi- 
cations in many types of hemorr- 
hagia. Nevertheless, till two years 


ago there was no indication that 
vitamin P could be useful as a 
protection against radiation. In 


fact nobody, including Szent-Gyorgyi 

himself, ever gave any thought to 

such aq possibility. 

Vitamin P As Protection Against 
Radiation 

The first suggestion that flavo- 
noids might be useful in radiation 
injury was given by the work of 
Dr. J. B. Griffith and his associates 
of the Department of Radiology 
at the Hospital of the University 
of Pennsylvania. They did not 
submit the animals to a_ so-called 
total-body radiation, as would oc- 
cur in atomic attack. They applied 
x-ray to a single leg of rats in 
a dose sufficiently large to produce 
a burn and ulceration. When, how- 
ever, they fed the rats a_ small 
dose of rutin (implanted into the 
skin) before giving radiation, the 
tealing of the affected leg pro- 
ceeded much faster and more com- 
pletely. They explained this heal- 
ing effect of rutin as a result of 
its protective action on the capil- 
laries of the leg. This work gave 
an impetus to the investigators at 
Florida Southern College and they 
embarked on an extensive investi- 
gation of the effect of the citrus 
vitamin P, which they had isolated 
from citrus waste, on _ radiation 
injury. 

They decided, however, .to sub- 
mit the animals (rats) to a total- 
body, near-lethal dose of radiation. 
They gave the rats 800 r in a 
single exposure. In other words, 
they placed the animals in a 
similar conditon, as far as_ the 
doseage of radiation was concerned, 
to that which would be present in 
an atomic attack several blocks 
from the center of explosion. This 
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dose kills a large portion of animals 


and causes death to the majority 
of humans. In the first experi- 
ment, they took twenty healthy and 
normal rats. When they submitted 
them to this dosage of radiation, 
which is called a massive dose, 16 
out of 20 rats, or 80 per cent, 
died within two-three weeks. Only 
four, or 20 per cent survived. They 
died from a profuse bleeding from 
the capillaries which was easy to 
observe. In the next experiment, 
ten rats were given citrus vitamin 
P for ten days only (4 milligrams 
day). The scientists immedi- 
noticed a substantial differ- 
ence. This time only 40 per cent 
of the rats died, while the rest 
survived. In the next series of 
experiments, the rats received 5 
milligrams of vitamin P for 30 
five days prior to the ex- 
posure, and for twenty-five days 
after the exposure. The_ results 
were quite impressive. Out of 20 


per 
ately 


days, 
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given to cancer patients is so large 
that the skin, at the place of ap- 
plication, is burned and ulcerated. 
We call it radiation erythema. The 
presence of erythema of the skin 
is an indication that the organism 
has reached the limit of tolerance 
and that radiotherapy should be 
arrested. Impressed by the results 
of the investigation conducted at 
Florida Southern College, which 
were published in “Science”? and the 
Proceedings of the Society for Ex- 
perimental Biology and Medicine, 
Dr. Isidore Arons, Head of the 
Department of Radiotherapy, Har- 
lem City Hospital, New York and 
his associates initiated a clinical 
investigation with citrus vitamin P. 
The patients submitted to massive 


doses of radiation were given 600 
milligrams of this vitamin, five 
days prior to the exposure and 


during the whole course of radiation 
therapy. The striking fact which 
they observed was an absence in 


TABLE I 


Control Groups 


Number of Days 


of Survival: uw, tt 428 86 8, 


Number of Rats 


Succumbed: ” 


Mortality rate: SOG 


(40 rats) 


16, 17, 18, 19, 20, 21, 22, 23 


TABLE II 


Rats Given 4 mg of Vit. 


Number of Days 

of Survival: iT, 18, 
Number of Rats 

Succumbed : i, i 


Mortality Rate: 40; 


‘P’ for 10 Days (20 rats) 


TABLE III 


Rats Given 5 mg of Vit. 


Number of Days 

of Survival: 18, 19, 
Number of Rats 
Succumbed: i. 0, 


Mortality Rate: 1L0|, 


rats submitted to the deadly dose 
of radiation only 2, or 10 per cent, 
died, the rest remained alive and 
soon regained their health. These 
experiments were repeated again 
with identical results which are 
summarized in the following tables. 

But will citrus vitamin P be as 
effective in protecting man against 
radiation as it is in the case of 
animals? Obviously such a_ test 
cannot be conducted. But, on the 
other hand, in many cases of cancer 
very large radiation are 
Truly enough, they are not 


doses of 
given. 


applied in a single dose and very 
rarely to the total body. They are 
mostly given locally to the area 


where the malignant growth is pre- 
Nevertheless, 
the 


sent. 
stances 


in- 
radiation 


in many 
dosage of 





‘P’ for 30 Days (40 rats) 
20; 81, 32, 38, 840, Sh. 26 


0, 0, 1, 0, 0, 1, 1—4 


almost all cases of radiation ery- 
thema of the skin. There were 
no burns or ulceration of the skin 
while under normal conditions one 
would expect considerable injury at 
the place of application. The radio- 
therapists of Harlem Hospital re- 
ported their findings to the Sixth 
International Congress of Radio- 
logy, which took place in London, 
July 27, 1950. This was the stim- 
ulus for further clinical investiga- 
tions by numerous other radio- 
therapists in this country § and 
abroad on the protective action of 
citrus vitamin P against radiation. 

Simultaneously, and independent- 
ly from the work conducted at 
Florida Southern College, similar 
results were obtained by Dr. J. B. 
Field and Dr. P. E. Rickers at 
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Rochester University Medical School. 


They conducted 
vestigation on 
some unknown 
sensitive to 


in- 
for 


a large scale 
dogs. Dogs 
reason are more 
radiation than rats 01 
mice, or as a matter of fact, than 
humans. A doseage of 350 r pro- 
duces death in approximately 
per cent of the animals. Dogs in 
the test groups received 150 milli- 
grams daily of the flavonoids. The 


50 


compounds were given orally in 
gelatin capsules incorporated — in 
fresh ground beef so that the 


animals took the preparation quite 
willingly. As in the experiments 
at Florida Southern College, the 
dogs received vitamin P for seven 
days before they were submitted 
to radiation and continued to re- 
ceive it for five weeks afterwards. 


The results of this investigation 
were striking. Of 37 untreated 
dogs, twenty-two, or 60 per cent, 
of the group died within twenty 
days. All of them, as well as 
those which survived, exhibited 
signs of hemorrhage and_ gross 
bleeding. Anemia, a decrease in 


white blood cells, vomiting, nausea, 
and progressive exhaustion, all tke 
symptoms which were observed in 
the Japanese, were present in_ ir- 
radiated dogs. But in the dogs 
receiving Vitamin P (flavonol glu- 
cosides hesperidin and others) the 
mortality was reduced to 11-15 per 


cent. The dogs which received 
vitamin P and survived exhibited 
much less bleeding. Anemia was 


less pronounced and the blood pic- 
ture appeared more normal. In 
order to prove that vitamin C has 
no bearing on the protective action 
of the flavonoids, Reckers and 
Field took twelve more dogs. They 
gave them ascorbic acid in the 
same way that the other animals 
were treated with vitamin P. The 
dogs were given 300 milligrams for 
seven days before the exposure to 
radiation and for four weeks after, 
and the mortality among these 
animals was as high as in the con 
trol group. Thus vitamin C by it- 
self has no protective propertie 
against radiation. But when vitamin 
C was given together with a flavo 
noid compound which gave no pro 
tection by itself (hesperidin methy 
chaleone, a synthetic product of the 
California Fruit Growers Exchange), 
it seemed to activate the otherwis« 


inactive compound.* 
Conclusion 
Radiation illness is a complex 
disease. The organs and the tis- 


(Continued on page 16) 
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- | Storage Changes In Frozen 


Concentrated Citrus Juices 
- Preliminary Report + 


The purpose of this investigation, EDWIN L. MOORE(3), RICHARD L.  jnvestigation was begun, it was 





e : Tan 

. started in the 1949-50 season and HUGGART(3) & ELMER C. HILL(3) generally “believed that a tempera- 
x now in progress, is to determine CITRUS EXPERIMENT STATION, ture of O0°F. was sufficiently low 
: what effect temperature of storage LAKE ALFRED, FLORIDA to prevent deterioration, and that 
: will have on the quality of frozen - this low temperature should be 
j concentrated citrus juices. In order — - <== ——= += maintained at all times during stor- 
i that high quality may be retained, changes that will take place if age, transportation, and _ distribu- 

frozen citrus concentrates should be frozen citrus concentrates are mis- tion of these products. 
' stored at temperatures sufficiently handled by storage at elevated tem- EXPERIMENTAL PROCEDURE 


low so that any chemical, micro- peratures during any part of the The six packs of frozen concen- 
biological, or enzymatic changes period from the time the products trated citrus juices used in this 
that may cause deterioration will are processed until they are used investigation were processed in the 
be prevented or kept at a minimum. by the consumer. At the time this pilot plant at the Citrus Experi- 

Curl (3) studied the effects of 
degree of concentration and of ee Table 1. Initial Analyses of the Concentrated Citrus Juices. 
temperatures of storage on various 
characteristics of orange juices, that 
had been pasteurized prior to con- 
centration and subsequently ben- 
zoated and stored at temperatures 





. 














of 40°F. and above. Cotton and Date fruit processed 26-50 2-15-59 4-20-50 1-25-50 2-21- 
" 7 ° Brix 238°C -orrecte for aci © . 9° » 9 
associates (2) made studies’ on Total - ‘id “» a eee, = " ‘tri , an s =. or 
é ac . c as ¢ ) rous ‘itric 08 3.20 2.9% 4 
frozen orange and tangerine con- Maturity ratio: Brix /acid 1 13.0 14.4 
: Ss p 3.7 3.6 3.6 
centrates stored at various tempera- Ascorbie acid, mg./100 gm. ‘5 158.5 73.9 13 
tures. They reported excellent re- ectase  activity* 42 6.35 1.85 
- e . Microbiological count on DA** F 57,206 76,200 33,300 13,200 
tention of aroma, taste, ascorbic Microbiological count on PDA*** 4,480 19,100 28,300 4,200 2,020 3.860 


— » bb ” 2 . . > 

acid _and cloud during storage * Expressed as mg. methoxyl released per hour per gm. of soluble solids. 
at O°F., but storage at 40°F. re- ** DA is Dextrose Agar, pH 7.0 

sulted in clarification, separation ‘**PDA is Potato Dextrose Agar, pH 3.5 




















and flavor degradation. Rouse (4) ia > Se aa go a eee 
. - Table 2.—Degree of Gelation of Concentrated Orange and Tangerine Juices* 
presented data on gel formation in variety Thane and Timetvetine 06 Sheet 
frozen citrus concentrates that had Period -8°F. 10°F. 20°F. 32°R. 10°F. 
been thawed and stored at 40°F. Tnitial or aos . . : = 
His data indicated that the pre- 1 week 0 0 0 0 0 
° ° 2 weeks 0 0 0 0 0 
sence of low methoxyl pectin, which Hamlin ; wae 0 0 0 0 0 
resulted from the activity of the ranse 3 a . . 2 > > 
pectic enzyme, pectase, is the cause 4 months 0 2 2 2 
. . . 6 months 0 2 2 2 
of gelation in frozen citrus con- : sian eels —_—— 
. " - S ° Initial 0 0 0 0 0 
centrates during storage at 40°F. — : : : 7 : 
i At the beginning of the 1949-50 2 weeks 0 0 0 2 3 
: : »*inez le 1 month 0 6 1 3 3 
season it was evident that there ie ee . 2 : 3 
‘ was a need for more data, than ; — : 2 ‘ : 
. oO s o 
were then available, in order to 6 months 1 1 3 { { 
advise processors, transportation “Tnitial a ae ae o crue = 0 a a 
companies, wtolesalers, retailers, 1 er ; 8 ; ; J 
° 2 weeks 
and consumers. concerning the valencia + month 0 0 1 1 1 
Orange 2 months 0 0 1 2 : 
: 3 months 0 1 2 2 . 
; iCooperative research by the Florida 4 months 0 1 2 2 2 
’ ‘itrus Commission and the Florida 6 months 0 I 3 2 2 
Citrus Experiment Station. 
2Paper presented by Richard L. Hug- Initial 0 0 0 0 0 
gart at the 63rd Annual Meeting of 1 week 0 v 0 0 0 
the Florida State Horticultural Society, 2 weeks 0 0 0 0 0 
Winter Haven, Florida, November 1, Dancy 1 month 0 0 0 0 0 
1950. Tangerine 2 months 0 0 1 : 1 
}Research Fellow, Florida Citrus Com- 3 months : : ; 1 3 
mission; also cooperating were C. D. 4 months > 1 » 1 1 
Atkins, Florida Citrus Commission, «nd § months 2 eee te So ee jeheetimeb lias! 
tobert’ W se  Faville, F. W. = — Se ree sed 
oe ee Se Eevee ow: * Degree of gelation: O Equal None; 1 Equal Very slight; 2 Equal Slight ; 


Wenzel, and Dorothy Asbell, Citrus , 
Experiment Station. 3 Equal Semi-gel; 4 Equal Solid gel. 
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ment Station using an evaporator 
described by Atkins and associates 
(1), and included the following cit- 
rus varieties: Hamlin, Pineapple, 
and Valencia Dancy tan- 
gerines, and and Marsh 
grapefruit. processing  pro- 
cedure used may be outlined brief- 
ly as follows: (a) fruit washed 
and graded, (b) juice extracted by 
rotary press, (c) juice for concen- 
tration passed through 0.030 inch 
finisher screen, (d) cut-back pulpy 
juice secured by passing pulp and 


oranges, 
Duncan 
The 


seeds from (c) mixed with some 
juice through 0.125 inch finisher 
screen, (e) sugar added to tanger- 


ine and grapefruit juices, (f) juice 
concentrated to approximately 55 
Brix, (g) 55° Brix concentrate cut 


back to approximately 42° Brix 
with fresh pulpy juice from (d), 
(h) slush frozen in Votator, (i) 
machine filled and vacuum closed 
in 6-oz. plain tin cans, and (j) 
frozen by storage at -8°F. Tris 
processing procedure simulated com- 
mercial methods during the 1949- 


50 season with the probable excep- 
tion in these pilot-plant packs of 
lower juice yield and possible slow- 
rate of final freezing. After 
packs had been in storage at 
-8°F. for one day, samples for 
this investigation were stored at 
-8 degrees, 10 degrees, 20 degrees, 
32 degrees, and 40 degrees F. It 
was not possible to include 0°F. 
storage as facilities for this temper- 
ature were not available. 

Periodic chemical and microbio- 
logical examinations of these packs 
are planned for at least a period 


er 
the 


of one year. Frequency of exami- 
nation depends upon the storage 
temperature and _ other factors. 


Examinations include (a) Brix, (b) 
total acid, (c) peel oil, (d) ascorbic 


acid, (e) pH, (f) color, (g) pulp, 
(h) headspace, (i) vacuum, (j) 
clarification, (k) pectase activity, 
(1) gelation, (m)_ viscosity, (n) 
microbiological counts, and (0) 
flavor. Only the data summarizing 
the more important changes, es- 
pecially gelation and clarification, 
that have occurred in the concen- 


trates during storage for six months 
will be presented in this prelimi- 
nary report. 

EXPERIMENTAL RESULTS AND 
DISCUSSION 
Some of the initial 
the concentrated 
together with the 
the fruit was processed 
sented in Table 1. It will be noted 
from this table that the tangerine 


of 


juices 


analyses 
six citrus 
dates at which 


are pre- 
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concentrate 
tivity as 

five concent 
fruit were 


processing. 


Tables. 


Variety 


Duncan 
irapefruit 


Marsh 
Grapefruit 


* Degree of gelation: 
Semi-zgel; 4 


3 Equal 


compared 


held at 





had a low 


rates. 


to 
All varieties of 
room 


Degree of 


pectase 
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Gelation of the Concentrates: 

The data for gelation of Hamlin, 
Pineapple, and Valencia orange con- 
centrates and Dancy tangerine con- 
centrate are presented in Table 2. 
In this table and also in Table 3, 


Concentrated Grapefruit Juices* 














Time and Temperature of Storage 
Period -8°F 10°F, 20°F, 32°F, 40°F 
Initial 0 0 0 0 0 
1 week 0 0 0 0 0 
2 weeks 0 0 1 3 3 
1 month “ i) 3 3 1 
2 months “0 3 3 4 
3 months 1 1 3 3 1 
4 months 1 2 3 1 4 
6 months 1 2 4 4 4 
Initial 0 “ 0 0 0 
1 week “ 0 0 0 0 
2 weeks “ 0 1 1 1 
1 month 0 “ 1 1 1 
2 months 0 0 1 1 1 
3’ months “ “” 2 2 2 
4 months “ 1 2 2 2 
6 months 0 1 2 2 2 
O Equal None; 1 Equal Very Slight: 2 Equal Slight; 


Equal 


Solid 


gel. 





Table 4. 
Variety 


Hamlin 
Orange 


Pineapple 
Orange 


Valencia 
Orange 


Danes 
Tangerine 


* Reconstitutec 
centrifuged 
Slight ; 


juices, 
TO-85 


-Clarification 


of 


Reconstituted 


Orange and Tangerine Juices.* 











Time and Temperature of Storage 

Period -8°F. 10°F, 20°F. 32°F. 40°F. 
Initial 62 62 62 62 62 
1 week 4 66 76 97 Vs 
2 weeks 63 66 85 98 99 
1 month 5 74 97 99 100 
2 months “4 73 97 98 9s 
3 months 7 78 oo 99 oo 
{ months 67 S1 98 97 "7 
(§ months 63 75 98 98 97 
Initial 58 58 5S 58 58 
1 week 60 61 63 74 91 
2 weeks 2 4 72 96 us 
1 month 62 66 RH OS ag 
2) months 60 id 7 oo us 
3 months 5Y Ho 4 a9 "9 
{ months 1 il 97 os uN 
) months a ou v8 "8 8 
Initial D4 D4 D4 D4 D4 
1 week 57 60 61 66 &1 
2 weeks DR 64 64 RY o6 
1 month 55 60 65 o4 95 
2 months 57 50 87 v3 92 
3) months D4 56 75 so 88 
4 months 5D “Oo v1 95 93 
6 months a6 oo 91 M4 1 
Initial 55 a5 1) a5 aD 
1 week rh a7 60 71 81 
2 weeks 57 55 58 SS 98 
1 month a5 58 74 oo 0 
2 months a6 a” 77 oy 99 
3. months D8 60 S4 100 100 
{ months 57 D8 84 99 “9 
6 months D4 57 o4 oy 


1 25 





»% Equal 


gm. / 100 
Degree 


mi, 


of 
Definite ; 


98 


Clarification measured by light transmission of 


85-106 


clarification ; 


4 


50-6007 Equal None; 60-70% qua! 


iqual Extreme. 








Table 5.—Clarification of Reconstituted Grapefruit Juices.* 
Variety Time and Temperature of Storage 
Period -8°F. 10°F. 20°F. 32°F. 40°R. 

Initial 69 69 69 69 69 

1 week 71 68 74 95 96 

2 weeks 86 89 95 96 96 
Duncan 1 month 88 4 95 97 97 
Grapefruit 2 months 83 98 95 96 97 

3 months 90 94 96 99 99 

4 months 77 93 95 96 96 

6 months 92 95 96 96 96 

Initial 62 62 62 62 62 

1 week 70 68 75 92 94 

2 weeks 75 78 92 95 96 
Marsh 1 month 87 89 95 97 97 
Cirapefruit 2 months 7” 80 92 98 98 

onrnenat bes a2 SO 94 97 “7 

4° trheonthis oo Yo Wo wa we 

6 months ai 88 96 96 v4 
* Reconstituted 25 gm./100 mi. Clarification measured by light: transmission ol 

centrifuged juices. Degree of clarification; 60-70% Equal None; 70-8007 Equal 


Slight; 80-90 


% Definite ; 


90.1000; 


equal 


Extreme. 





ane 








| 








February, 1951 


the degree of gelation is indicated 
by the numerals 0, 1, 2, 3, and 4, 


these referring respectively to a 
degree of gelation of none, very 
slight, slight, semi-gel, and_ solid 


gel. The occurrence of a semi-gel 
or a solid gel in a frozen citrus 
concentrate would cause consumer 
complaints. Rouse (4) shows a 
picture of a semi-gel and solid gel 
in frozen concentrated citrus juices. 

It will be noted from Table 2 
that after storage of these four 
concentrates at -8°F. for six months, 
only the Pineapple orange concen- 
trate showed any indication of gela- 
tion and that was very slight. Very 
slight gelation occurred in all three 
orange concentrates after three 
months storage at 10°F., and in the 
tangerine concentrate after six 
months storage at this temperature. 
Pineapple orange concentrate showed 
a semi-gel after two months stor- 
age at 20°F., and after two weeks 
storage at 40°F. Even after six 
months storage at 40°F., the other 
two orange concentrates showed 
only a slight gel, and the tanger- 
ine concentrate showed only a very 
slight gel. 

The data for gelation of Duncan 
and Marsh grapefruit concentrates 
are presented in Table 3. Duncan 
grapefruit concentrate showed the 
fastest rate of gelation of any of 
the six concentrates. Very slight 
gelation occurred in this concen- 
trate after three months storage 
at -8°F., and after two months 
storage at 10°F. Semi-gels occurred 
in the Duncan grapefruit concen- 
trate after one months storage at 
20°F., and after two weeks stor- 
age at 32° or 40°F. 

Marsh’ grapefruit concentrate 
showed no gelation after six months 
storage at -8°F., but did show very 
slight gelation after four months 
storage at 10°F., and after two 
weeks storage at 20°, 32°, or 
10°F. Even after six months stor- 
age at 40°F., the Marsh grapefruit 
concentrate showed only a_ slight 
gel. 

On the basis of the results pre- 
sented for gelation in these six 
concentrate packs, it is indicated 
that a degree of gelation which 
would be definitely objectionable 
from the consumer standpoint oc- 
curred only in the Pineapple or- 
ange concentrate and Duncan grape- 
fruit concentrate that were stored 
for sufficient periods of time at 
temperatures of 20°, 382°, or 
40 F. This might be an indication 
that gelation occurs to a greater 
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Figure 1. 


Trend in Reduction of Average Total Microbiological Counts of Six 
Packs of Citrus Concentrates Stored at Different Temperatures. 





extent in concentrated juice from 
seedy varieties of citrus fruit, such 
as Pineapple orange and Duncan 
@rapefruit, than in the concentrated 
juice of varieties containing fewer 
seeds such as Hamlin and Valencia 
orange and Marsh grapefruit. 

Clarification of the Concentrates: 

A citrus concentrate might not 
be acceptable to a consumer be- 
cause of clarification or loss of 
“cloud.” Loss of “cloud” is a 
further clarification than the usual 
settling of the chromatophores or 
color bodies of the juice. The 
pectic enzymes act on the pectin 
responsible for the “cloud”, result- 
ing in precipitation of colloidal par- 
ticles, and finally leaving a clear 
supernatant liquid. 

The turbidity or “cloud” in all 
concentrates was determined by 
centrifuging a sample of the recon- 
stituted juice (25 gm./100ml.) for 
15 minutes at 1700 r.p.m. in an 
International Centrifuge, Size 1, 








Type SB, and reading the light 
transmission of the centrifugate in 
a Lumetron Colorimeter, Model No. 
402-E, using a rectangular absorp- 
tion cell (juice thickness, 10 mm.) 
and a filter No. 730, that was eali- 
brated to read 100 with distilled 
water. With this filter a complete- 
ly clarified juice will read 98 to 
100 per cent transmission despite 
its color, and the presence of tur- 
bidity or “cloud” in the centrifuged 
juice reduces the light transmission 
by dispersion and absorption. 

The data for clarification of re- 
constituted juices of Hamlin, Pine- 
apple, and Valencia orange concen- 
trates and Dancy tangerine con- 
centrate are presented in Table -4. 
In this table the degree of clarifi- 
cation is indicated by the per- 
centage light transmission of the 
centrifuged juices, as follows: 50- 
604 —none; 60-70%—slight; 70- 
85% —definite; 85-100%—extreme. 

The data in Table 4 indicate that 















Twelve 


a temperature of 20°F. was too 
high for the proper storage of the 
orange and tangerine concentrates 
on the basis that definite clarifi- 
cation in these concentrates, which 
might be noticeable to the consum- 
er, is indicated by a light trans- 
mission of 70 per cent or higher. 
Definite clarification occurred after 
one month in the Hamlin orange 
concentrate stored at 10°F. At 
-8°F. there was no evidence of 
clarification in the orange concen- 
trates or tangerine concentrate 
after six months storage. 


The data for clarification of re- 
constituted juices of Duncan and 
Marsh grapefruit concentrates are 
presented in Table &. In this table 
the degree of clarification is indi- 
cated by the percentage light trans- 
mission of the centrifuged juices, 
as follows: 60-70%—none; 70-80% 
—slight; 80-90% —definite; 90- 
100% —extreme. 

The data in Table 5 indicate that 
a temperature of 10°F. was too 
high for the proper storage of the 
two grapefruit concentrates on the 
basis that definite clarification in 
these concentrates, which might be 
noticeable to the consumer, is in- 
dicated by a light transmission of 
80 per cent or higher. Even at 
-8°F., definite clarification occurred 
in the Duncan grapefruit concen- 
trate and slight clarification oc- 
curred in the Marsh grapefruit con- 
centrate. The Marsh’ grapefruit 
concentrate did not show such an 
objectionable degree of gelation as 
the Duncan grapefruit concentrate; 
however, it showed clarification at 
practically the same rate as Dun- 
can grapefruit concentrate at stor- 
age temperatures of 20°, 32°, and 
40°F. 

The results on gelation and clari- 
fication indicate that the tempera- 
ture of storage is an important 
factor and that as the tempera- 
ture is increased, the rate of clari- 
fication and gelation become great- 
er. Although both are the result 
of enzymatic changes, clarifica- 
tion took place in these citrus con- 
centrates at a faster rate than 
did gelation. Slight flavor changes 
were noted to follow the trend of 
gelation and clarification. 
Retention of Ascorbic Acid in the 

Concentrates: 

The average retention of ascorbic 
acid in all six concentrates stored 
at -8°F. for six months was slight- 
ly over 98 per cent, decreasing 
gradually with an increase in stor- 
age temperature to slightly over 
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96 per cent average retention for Microbiological plate counts were 
six months storage at 40°F. So made on the six different pack: 
although the concentrates in a of frozen concentrate after stor 
instances may have gelled, clari- age at -8°F. for one day (Sec 
fied, and developed slight flavor Table 1) The packs were ex- 
changes, there wae ne appreciable amined at intervals of one montl 
decrease in the ascorbic acid con- for a period of six months after 
tent. being placed at storage tempera- 
Microbiological Plate Counts on tures of -8 degrees, 10 degrees 

the Concentrates: 20 degrees, 32 degrees, and 40 de 


HERES THE CONVENIENT 
ECONOMICAL WAY 








Of course you'll use plenty of soluble 
magnesium for your citrus and vegetable crops—and you'll find 
it more convenient, effective and economical to use a fertilizer 
containing Su/-Po-Mag. 

Magnesium has been an important factor in helping citrus 
growers in Florida step up production to meet the tremendous 
increase in demand, especially for the popular frozen concentrates. 
Without a sufficient supply of magnesium, citrus trees are more 
sensitive to cold and drouth and the fruit is small with low food 
value and poor taste. 

So many Florida citrus growers find that they get best results 
with fertilizers containing Su/-Po-Mag, leading manufacturers are 
regularly including it in their mixtures. Su/-Po-Mag is a natural 
combination of potash and magnesium in water-soluble form 
and immediately available for the profitable production of citrus 


and vegetable crops. 


Potash «= Hie on DIVISION 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
General Offices: 20 North Wacker Drive, Chicago 6 


Ask for a Fertilizer containing GlpRelg 
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grees F. A _ total count was ob- 
tained by plating with Dextrose 
Agar, pH 7.0, incubated for 48 
hours at 30°C. (86°F.). A yeast 
and mold count was determined 
by plating on Potato Dextrose 
Agar, pH 3.5, incubated at room 
temperature for five days. 

The concentrate stored at 40°F. 
showed an immediate sharp reduc- 
tion in total count leveling off at 
about two months. The reduction 
in total count of the concentrate 
at -8°F. storage was much slower 
with a gradual decrease over the 
entire ‘six months. After six months, 
the (average reduction in_ total 
count of all packs stored at -8°F. 
was 80 per cent while 40° storage 
packs had an average reduction 
in total count of 96 per cent. 

The packs stored at 32°F. close- 
ly paralleled the 40°F. storage 
packs in reduction of organisms. 
Packs stored at 20°F., although 
s-owing a smaller reduction in the 
first month, closely approached in 
the third month those packs stored 
at the higher temperatures. Re- 
duction of microorganism count in 
packs stored at 10°F. was less rapid 
than in packs stored at 20°F. 

Average values of the total 
counts for all six packs stored at 
each temperature were calculated 
for each examination period in 
order to determine the trend in 
the reduction of total count for 
a period of six months. These 
trends are shown in Figure I. 

The yeast and mold count pre- 
sented a somewhat different pic- 
ture in that the reduction was 
more gradual. Initial yeast and 
mold counts are presented in Table 
1. After the second month the 
yeast and mold count was very 
close to that of the total count in 
the 20 degree, 32 degree, and 40 
degree F. packs, indicating that 
the total count at these later ex- 
aminations was made up primarily 
of yeast and that few of the survi- 
ving organisms in these packs were 
bacteria. 

SUMMARY 

Six packs consisting of Hamlin, 
Pineapple, and Valencia orange, 
Daney tangerine, and Duncan and 
Marsh grapefruit concentrates were 
prepared during the 1949-50 sea- 
son. Samples of the freshly frozen 
concentrates. were stored at -8 de- 

rees, 10.°degrees, 20 degrees, 32 

egrees, and 40 degrees F., temper- 

tures that approximate those to 
hich concentrates may be sub- 
‘ected by processors, wholesalers, 
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retailers, and consumers. Periodic cation was greater than that of 
examinations of these samples are gelation. Varying degrees of gela- 
being made over a period of one’ tion and clarification occurred in 
year. some of the samples stored at 10°F. 
Results obtained after six months and in the Duncan grapefruit con, 
indicated no appreciable decrease centrate stored at -8°F. Slight 
in ascorbic acid content in any of flavor changes were noted to fol- 
the samples. Gelation and clarifi- low the trend of gelation and clari- 
cation were more pronounced in fication. 
the concentrates prepared from The concentrate stored at 40°F. 
seedy varieties of fruit. Clarifi- showed immediate sharp reduction in 
cation and varying degrees of gela- total microbiological count leveling 


tion occurred in all samples stored off at about two months. The 
at 20 degrees, 32 degrees, and 40 reduction in total count of the 
degrees F., and the rate of clarifi- (Continued on page 18) 
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Apply 4p DOLOMITE This Season 


When you apply d/p Dolomite to your soil, you restore 
the acid-alkali balance and make available the calcium and 
magnesium that are absolutely necessary for vigorous growth 
and quality yields of citrus fruit, field crops and pasturage. Your 
fertilizer works harder, too, because d/p Dolomite conditions 
your soil for best results. So—make an extra profit from your 
soil this year by applying d/p Dolomite now. 


When cost is a factor in very large groves and acreage, ask about 
low-cost high calcium limestone and high calcium limestone 
screenings as an economical source of calcium. Write for details. 


DOLOMITE 


Plants at Lebanon (Levy County) 
and Sarasota, Florida 


foducte.. Iu 


OCALA, FLORIDA 
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POLK COUNTY 
J. M. (Jim) Sample 


Fruit has ben moving at a rapid 
rate from this section until a pick- 
ers strike occurred the first of 
January and caused a number of 
packing houses in the county to 
close their operations. Those 
houses that did not close were run- 
ning only on a part time basis. 
The strike was not as serious as it 
could have been for the price of 
fruit had declined considerably and 
it made little differnce whether the 
fruit was moving or not. Growers 
are getting their Spring application 
of fertilizer under way in anticipa- 
tion of setting a good early bloom. 
While we have experienced some 
cold weather, no serious damage 
has been done and trees have been 
dormant, giving them a good rest 
that should result in an early bloom 
and also a very good one. We are 
somewhat worried about the tan- 
gerine situation as many crops 
have not been picked and it is 
now questionable whether or not 
they will ever be moved. 


PASCO COUNTY 


G. C. (George) James 

General rains in December fol- 
lowed by mild weather thus far in 
January have served to put trees 
in condition to bloom in the very 
near future if this balmy weather 
continues. From all indications at 
this time, we are headed for one 
of the best normal blooms in sev- 
eral years. Some growers are 
becoming anxious to begin their 
Spring fertilizing while others 
think that it may be wise not to 
do too much pushing of the trees 
this early in the Spring. Harvest 
of fruit from this area has been 
very heavy since the middle of 
December even though prices have 
advanced only slightly. Losses of 
oranges from droppage have gen- 
erally been light, but grapefruit 
has not fared so well with consid- 
erable fruit on the ground in some 
groves. 

SOUTHWEST FLORIDA 
Eaves Allison 


Surprising as it may seem, in 
view of our severe weather this 
Winter, tomatoes are still being 
picked in all sections from Ruskin 
to Immokalee, and are bringing 
record prices for anything that will 
carry. 


At this writing, the vines 
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Department 


on some farms have been fertili- 
zed well with that Good Lyons Fer- 
tilizer, and they look like they are 
good for a long time still. In talk- 
ing over conditions this season 
some growers have expressed the 
opinion that a spell of good grow- 
ing weather might kill their crops. 
Citrus growers are thinking about 
Spring topdressing and fertiliza- 
tion at this time. After our cold 
Fall the trees should have had a 
little dormancy and the bloom 
should be good and come at the 
normal blooming period. Glads are 
in good supply and the market is 
easing off somewhat. Celery looks 
good and the market is holding up. 





SOUTH POLK, HIGHLANDS & 
HARDEE COUNTIES 
R. L. (Bob) Padgett 

Various mites and spiders have 
been very active and a number of 
growers are now using their spray 
machines to bring these pests un- 
der control. Dormant sprays have 
been and are being applied and 
will be followed with a _ regular 
spray program as the season pro- 
gresses. We are beginning to no- 
tice a lot of groves without any 
fruit, and this means that the 
picking season is getting well 
along, and we now hear a great 
deal of talk about the Valencia 
crop. Some of the shippers are 
putting out feelers about Valencias 
and a few crops have been sold. 
The Spring application of fertilizer 
is on us and every grower that 
we know is planning to give his 
trees all the necessary fertilizer to 
assist in setting a good crop. 


WEST CENTRAL FLORIDA 
E. A. (Mac) McCartney 

In spite of the many cold hazards 
that we have had during the past 
couple of months we can report 
that this section has not suffered 
too badly. Citrus growers have 
been moving fruit at fairly good 
prices, or at least at a _ profit, 
vegetable growers have been able 
to harvest some of the crops 
and strawberry growers have been 
picking quite a few berries and get- 
ting very good prices. We are 
beginning to get our Spring ap- 
Plication of fertilizer under way 
and most growers are planning to 
make a liberal application in an 
effort to set a good bloom and have 
a big crop next year. There is 
some alarm over the tangerine 
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situation in that prices have drop- 
ped to a very low level and since 
this setion has lots of this variety 
of fruit there is no wonder about 
the worry. However, this fruit 
is still being moved and might not 
work out too badly. Other fruit 
is moving at satisfactory prices 
and the season should end as a suc- 
cess. 


NORTH CENTRAL FLORIDA 
Vv. E. (Val) Bourland 

We have had some cold weather 
but we have also been very for- 
tunate for the groves that were 
damaged to some extent had the 
fruit moved before there was any 
loss of fruit. Young trees were 
nipped in some places, but very 
little bearing wood seems to have 
been damaged. Oranges are be- 
ing moved at a rather rapid rate 
and at fair prices. However, some 
growers are refusing to sell at this 
time, believing that prices will be 
higher a little later. Tangerines 
are moving slow and there are 
many groves that haven’t been 
picked at all. Prices on this 
variety are low. Grapefruit is 
moving very good and the growers 
are getting more than cost of pro- 
duction, or about 60 cents on the 
tree. Groves are looking very 
good and with a little warm sun- 
shine will start their Spring 
growth. We should have a good 
normal bloom. 

HILLSBOROUGH & PINELLAS 

COUNTIES 
T. D. (Tillman) Watson 

Fruit has been moving from this 
section at a very rapid rate and 
some shippers are having to get 
their needs of certain varieties 
from certain outlying districts. 
Prices have been pretty fair and 
with the exception of tangerines 
almost every one is more or less 
satisfied. It now appears that 
we have some tangerines that 
will never be moved, this is, of 
course, due to the decline in price 
since the first of the year. The 
Spring application of fertilizer is 
getting under way and apparently 
will be a little early and somewhat 
heavier than normal. Many grow- 
ers are now applying a dormant 
spray to their trees and will follow 
during the season with a complete 
spray program. There is a greatly 
increased acreage of watermelons 
in this section, but many growers 
have either had to replant or plant 
over because of heavy damage done 
by rats eating the seed. 
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THE CITRUS INDUSTRY 


ADVERTISEMENT — LYONS FERTILIZER COMPANY 


Seems to me that all this strikin’ bein’ done 
by citrus pickers ’n loaders while aimed at the 
packing houses is really usin’ the citrus growers 
as a target ... after all the grower is the 
one who’ll have to pay for any additional costs 
if they are established and with all the other 
high prices he has to pay now, seems unfair 

for the grower to have to dig deeper into his small profits. Pickers 
has been makin’ good money and we are inclined to believe that the 
inspiration for the strike might well have come from outside sources 
who may be interested in their cut of the workers pay. 


Leading citrus growers all over the state seem to think that while 
weather conditions this season has been very hard they have resulted 
in most trees goin’ dormant so they are gettin’ a much needed rest. 
They also believe that this may result in one of the best and most nor- 
mal blooms we’ve had in a number of years. Seems sound logic to 
us and we look for a fine crop next season. 


Fertilizer can’t make a bloom when applied at this time, but fer- 
tilizer applied now is most important in settin’ a good bloom and havin’ 
this bloom get a vigorous start in producin’ the crop of fruit we’ll ship 
and put in cans next season. Consultin’ with your fertilizer field man 
will enable growers to treat their groves in the most modern methods. 
A complete spray program is vital and we suggest that growers start 
and follow through with a sound spray program to keep insects and 
disease under control. 


These numerous fairs which are being held in the state are all 
stressing the progress that agriculture has made in recent years and 
they help no end in informing both native citizens and visiting gentry 
as to the agricultural possibilities of the state. All of ’em have some 
mighty interestin’ recreation programs that enables the guests to relax 
and enjoy themselves. We say more power to these enterprising com- 
munities which sponsor these fine fairs. 


Vegetable growers has been havin’ a tough time so far this season 
due to the unusually cold weather, but some crops has come through 
and sales of these commodities has made money for those growers 
lucky enough to market their crops. Work is goin’ on now to prepare 
for plantin’ Spring crops which should help make up for some of the 
losses experienced this Winter. Vegetable growers may be down 
some times but they’re never out. 


Uncle Bill 
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CITRUS VITAMIN P 
AS PROTECTION AGAINST 
ATOMIC RADIATION 
(Continued from page eight) 
sues are affected by radiation. The 
blood forming and capillary  sys- 
tems are particularly gravely in- 
jured. In these conditions, one 
may realize that vitamin P is not 
a complete solution of this prob- 
lem. Its role is chiefly concerned 
with the protection of the capil- 
laries and the prevention of dan- 
gerous' bleeding. It might give, 
and in all probability does give 
only some protection against radia- 
tion to vital organs like bone 
marrow, or the adrenal gland. 
Nevertheless, in spite of its thera- 
peutic limitation, vitamin P might 
find its usefullness in our civil 
medical defense. It might reduce 
the casualties from radiation poison- 
ing which, as was stated, are caused 
mostly by ever-increasing profuse 
bleeding. Although its value is 
much more as a preventative meas- 
ure than a therapeutic medication, 
nevertheless it gives us an effective 
weapon to treat radiation illness as 
clinical records indicate. Together 
with other medications which might 
be discovered in the near future, 
it can make the danger of atomic 
warfare to human life less terrible, 
and the fight against the deadly 
effect of radiation more effective. 
*By some peculiar paradox the flavo- 
noids seemingly give no protection to 


mice, according to Dr. Cronkite. 


THE EFFECT OF INCOMPATIBLE 
PARATHION-WETTABLE SUL- 
FUR SPRAY COMBINATIONS 
ON INSECTICIDE DEPOSIT 
AND ON SCALE MORTALITY 

(Continued from page four) 
table sulfur per 100 gallons. Leaf 
samples for scale counts were col- 
lected just before spraying from 
trees which would receive the spray 
from the first part of the spray 
tank as well as from trees which 
would receive the spray from the 
last part of the tank. Leaf samples 
for determining amounts of para- 
thion and sulfur deposited were 
eollected as soon as the spray had 
dried on the foliage. Post-spray 
scale counts were made one month 
later. 

The results as shown in the 
upper part of Table 2 indicate that 
there were no significant differ- 
ences in scale mortality or in the 
amounts of insecticides deposited 
at the beginning and end of each 
combination spray nor between the 
various combinations and parathion 
alone. The results’ indicate that 
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satisfactory control can be ob- were sprayed on November 7, 1950 


tained with these incompatible mix- with a 500 gallon hand _ pressure 
tures if good agitation in the rig possessing good agitation. Leaf 
spray tank is maintained. samples for purple scale counts 

In a second experiment orange and for determining the amounts 
trees were sprayed with a poor of _ insecticides deposited were 


combination and with the same _ handled in the same way as out- 
combination in which the incom- lined above for the first experi- 


patibility was corrected before the ment. Post-spray purple _ scale 
parathion was added by using soap counts were made one month later. 
bark, a wettable agent, at a con- The results are summarized in 


centration of % lb. per 500 gal- the lower part of Table 2. They 
lons. Wettable sulfur was used at indicate that an incompatible mix- 
a concentration of 10 lbs. and ture gave results comparable to 
parathion at 2 lbs. of 15% ma-_ results with the same materials 
terial per 100 gallons. The plots where the incompatibility had been 


PLANNING 
AHEAD... 

ASSURES 
PROFITS! 


That’s why more and more successful 
growers are relying on NACO 5-Star 
fertilizers in planning a larger, more 
profitable ’51 harvest. 





NACO is proud of its 
leadership in develop- 
ing a top quality fertili- 
zer, utilizing the neces- 
sary plant nutrients and 
essential minerals for 
producing more at less 
cost. 


Let a NACO field representative 
help you plan ahead and COMPARE 
RESULTS! 


ZINC * IRON * MAGNESIUM 
MANGANESE « COPPER ¢ plus BORAX 


NACO FERTILIZER COMPANY 


JACKSONVILLE 1, FLORIDA 
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corrected. 
Incompatibility of parathion- 
wettable sulfur combinations ap- 


pear to occur with over seventy 
percent of the combinations tested. 
Some combinations are more in- 
compatible than others, showing 
heavy flocculation or floating out 
or exhibiting both of these un- 
desirable conditions. The incom- 
patible mixtures appeared to be 
worse where poor’ agitation was 
observed, leading in some cases to 
a collection of spray residues in the 
bottom: of the tank after spraying 
out the solution. 

There was no difference in scale 
mortality or in the amounts of 
insecticides deposited when poor 
mixtures were compared with good 
combinations or with parathion 
alone when the spray rigs used for 
applying the material possessed 
good agitation. 


WORLD CITRUS 
PRODUCTION ... 


World citrus production for the 
bloom of 1950 is indicated to be 372.9 
million boxes, 11 per cent above the 
1949 crop of 337.3 million, and 36 per 


cent higher than the prewar (1935- 








A REAL FRIEND 
OF THE FAMULY 


Mother uses the telephone to 
do her marketing and make so- 
cial calls—father for business 
and pleasure—brother and sis- 
ter to keep in touch with the 
gang. Then, too, the telephone 
is always ready to bring help in 
any emergency. 

Yes, the telephone is a real 
family friend, serving you at 
very low cost. 


PENINSULAR 
| TELEPHONE COMPANY 
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CITRUS PICKERS AND 
LOADERS GO ON MONTH 
LONG STRIKE... 


A strike of organized citrus pickers 
and loaders, which went into effect 
the first of January, slowed down 
packing and shipping operations dur- 
ing the early days of the month. For- 
tunately, the strike occurred at a 
time when a sag in prices had already 
curtailed shipments, so the loss was 
less than had the strike been put on 
during a period of heavy shipments. 

At the present writing many, if not 
most, packing houses report that 
crews have been obtained and that 
picking operations are back on a near 
normal basis. 

A few cases of disorder and a num- 
ber of arrests have attended the 
strike, which has been felt most 
severely by operators in the Ridge 
section of the citrus belt. 





39) average of 274 million boxes. The 
aggregate total for 1950 consists of 
oranges, (including tangerines) 291.4 
million boxes or 78 per cent; grape- 
fruit, 51.6 million or 14 per cent; lem- 
ons, 26.5 million or 7 per cent, and 
limes 3.4 million or 1 per cent. 
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LIVINGSTON JOINS 
CANNERS LEAGUE 

Appointment of Delbert E. “Bert” 
Livingston, Tampa, as secretary-man- 
ager of the Canners League of Flor. 
ida has been announced by R. C. 
Lewis, Winter Haven, president of 
the canners organization. 


NEW JUICE PLANT 
BEGINS WORK... 


The new B&W citrus concentrate 
plant at Groveland began operations 
there recently. The new plant has 
a capacity of 1 million gallons of con- 
centrate each season. 
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Benefit by 
our 40 years 
of experience, 
research and 
field teats. Feel 
free to call on us 
for any type of 
agricultural in- 
formation - with- 
out obligation 


JACKSON GRAIN COMPANY 
TAMPA, FLORIDA 


@ SEEDS 
@ FEEDS 

@ FERTILIZERS 
@ INSECTICIDES 











It’s Time 


To Get Ready 


For the coming season by providing your citrus 
trees with proper quantities and the right quality 
of food ingredients, so that they will set and 
hold a good crop of fruit for you after the 


bloom comes 


Florida Favorite 


Fertilizers are designed to do this job effectively 
and they are delivered to our 
customers in our own fleet of trucks, when and 


where they want them. 





Old Tampa Road 


Favorite 
INC. 
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THE ciTRus 


Citrus Insect Control 


For February 1951 


General insect and mite problems 
have changed very little since De- 
cember of 1950. A few trends 
are evident but it is still too early 
to make definite pronouncement as 
to the possible extent of insect and 
mite populations during the spring. 
Since mid-December, purple scale 
and Florida red scale populations 
have generally decreased. This has 
been particularly true of Florida 
red scale and with a few excep- 


tions scale populations are at a 
low level throughout the _ state. 
However, rust mites and _ purple 
mites are both showing definite 
increases. This has been par- 


ticularly true of purple mites in 
the past two weeks. It is still too 
early to predict whether this trend 
will continue, but it is expected 
that such will probably be the case. 
Pinpoint growth has been observed 
in many groves and_ there will 
probably be considerable growth 
by mid-February. This will com- 
plicate purple mite control  con- 
siderably. 
Spray Recommendations 

For most groves the spray recom- 
mendation includes the use of 
zinc, DN, and _ wettable_ sulfur. 
Sulfur should be used at 10 
pounds per 100 gallons and zinc 
at the equivalent in metallic zinc 
of 3 pounds of zine sulfate. If 
zine sulfate is used add exactly 1 
pound of lime for each 3 pounds 
of zine sulfate. Neutral zincs have 


generally been satisfactory and 
may be substituted for the sulfate 
form. They need no lime _ for 


neutralization and have the added 
advantage of putting less residue 
on the foliage. Two DN materials 
are available: DN Dry Mix, which 
should be used at the rate of 2/3 
pound per 100 gallons, and DN 
111, which should be used at the 
rate of 1% pounds per 100. gal- 
lons. DN 111 is less caustic than 
Dry Mix so has a greater margin of 
safety. 

It is usually safe to apply DN 
up to the time that pinpoint growth 
is present. However, as the leaves 
begin to expand damage may be 
severe and care will have to be 
exercised during February to mini- 
mize such injury. If purple mites 


are present in damaging numbers 
and foliage is in such a stage that 
DN cannot be used several alter- 
natives exist: Neotran may be 
substituted at 1% to 2 pounds per 
100 gallons of spray; a 1.0 to 1.3 
percent oil emulsion spray may be 
used in late February; or a 1 per- 
cent DN-sulfur dust is less apt to 
burn succulent foliage. 


Although scale infestations are 
low in most groves, sprays for 
their control may be required in 


some scattered instances. Parathion 
can be combined with zine, DN, 
and wettable sulfur. Parathion 
should not be used in sprays con- 
taining lime-sulfur. 

If the weather continues warm 
through February it may be _ pos- 
sible to apply oil sprays with rea- 
sonable’ safety during the last 
week of the month. This spray 
can be a very effective one for the 
control of both purple and Florida 
red scales. However, the use of 
oil is not indicated unless Febru- 
ary is generally warm and there is 
little danger of further cold dam- 
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J. T. GRIFFITHS, W. L. THOMPSON 
AND R. M. PRATT* 


CITRUS EXPERIMENT STATION 
LAKE ALFRED, FLORIDA 


age. 

Where scab is present in Temple 
oranges or in grapefruit, copper 
should be applied before the spring 
growth starts. It is suggested that 
this spray contain twice the usual 
amount of copper. This would be 
equivalent to 3 pounds of a 50 to 
55 percent neutral copper. Since 
copper sprays are often followed 
by purple mite increases, a miticide 
should be included in this spray. 
Copper can be mixed with zine, 
DN, and wettable sulfur. A_ sec- 
ond spray should follow at 2/38 
petal fall if good scab control is 
to be expected 

The revised “Better Fruit Pro- 
gram for 1951” is now available 
and should be consulted for form- 
ulations and other details. For 
more specific information consult 
the Florida Citrus Experiment 
Station at Lake Alfred or at Ft. 
Pierce. 





*Written January 25, 1951. Reports of 
surveys by Harold Holtsberg, Cocoa; 
J. K. Enzor, Jr., Tavares; K. G. Town- 
send, and J. B. Avon 
Park. 


Tampa; Weeks, 





STORAGE CHANGES IN FROZEN 

CONCENTRATED CITRUS JUICES 

—PRELIMINARY REPORT1.2 
(Continued from page thirteen) 


-8°F. storage was 
much slower with a gradual de- 
crease over the entire six months. 
After six months, the average re- 
duction in total count of all packs 
stored at -8°F. was 80 per cent 
while 40°F. storage packs had an 
average reduction in total count 
of 96 per cent. 
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Classified Ads | 


$600.00 BUILDS COZY 4 ROOMS and 
bath. Concrete block. Stuccoed. 
Complete instructions $1.00. Sagi- 
naw Realty Agency, Box 992, Sagi- 
naw, Mich. 
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PEACH TREES, Improved Jewel 
Variety for January-February 1951 
Delivery. R. P. THORNTON, Box 
2880, Tampa, Florida. 





10 ACRES GROVE LAND at Davie, 
Fla. Go Main Road 1 mile west to 
Annupu Road, turn South % Mile. 
$350.00 per acre. Phone 834925. 
William Wooten, 836 Obispo, Coral 
Gables, Fla. 














Are your citrus trees in good condition — ready to produce smooth, 
high quality fruit that brings top prices? The answer is YES if 


they’ve been fed Armour’s Big Crop Fertilizers regularly. 


Wherever citrus grows, Armour’s Big Crop Fertilizers are used with 
outstanding results, season after season. Growers know they can 
depend on Armour’s to supply the right amounts 

of the essential plant food elements that produc- 

Armours ing trees need. Order a supply — make your 


a 
next application Armour’s. 
FERTILIZERS 


Make Drop a card to our Jacksonville office if you want 
Every Acre advice from a trained Armour Field Represent- 


Do Its ative. There’s no obligation. 
Best 


ARMOUR FERTILIZER WORKS ARMOUR FERTILIZER WORKS 
JACKSONVILLE, FLORIDA 





PRODUCE 


Maximum Crops 


a 


Finest Quality 


Bray 


Lyons Fertilizers 


You, Too, Are Invited 


To join that large and successful group 
of Florida Growers who have found that 
the slogan shown above is something 
more than a catchy advertising phrase 
.. . . the fact that you can produce 
Maximum Crops of Finest Quality with 
Lyons Fertilizers, is a simple statement 
based upon many years of practical demon- 
stration . . . . Many of Florida’s most 
successful citrus growers have profited 
year after year through the use of Lyons 
Fertilizers. 


You, too, can profit by 
using Lyons Fertilizers 


Fertilizer Company 
Tampa, Florida 


FIELD REPRESENTATIVES: 


J. H. Rickborn, Sales Manager, Lakeland Eaves Allison, Sarasota 
R. L. Padgett, Avon Park 


V. E. Bourland, Winter Garden 


AGENTS CARRYING STOCK: 


Arnold Feed & Seed Store, 

Winter Garden 
John W. Barber, Jr., Webster 
Berryhil! Hardware Company 
22 Street Causeway Blvd., Tampa, Fie 
Walker’s Grocery Co., Wauchula, Fi 
Farmers Supply Co., Immokalee 
Norman Blocker, Blanton 
Butler Feed Co., 

409 18th St., Leesburg 
H. C. Beckett Grove Service, 

Winter Garden 
Dowling Feed Store, 

715 9th St., Bradenton 
Fox Feed Store, 

413 W. Waters Ave., Tampa 
W. B. Goding & Son, Apopka 
Harry Goldberg, Pompano 
Raymond Graham, Zolfo Springs 
Hillsboro Feed & Milling Co., 

3021 E. Broadway, Tampa 
Harold H. Kastner & Co., 

1300 French Ave., Sanford 
A. G. Macaulay, 

1039 Central Ave., St. Petersburg 
McCord Feed Store, Winter Garden 
Judson Nichols, Pierson 
Robert A. Nordman, 

232% N. Clara Ave., Deland 
John W. Parker, Arcadia 
Ruskin Farm Supplies, Ruskin 
Sarasota Feed Co., 

121 S. Lemon Ave., Sarasota 
A. H. Schrader, San Antonio 
Slaughter & Taylor, Inc., 

8th Ave., Palmetto 
South Ray Growers, Inec., South Bay 
J. C. Smith & Son, Lakeland 
Smith Feed Store 

110 N. Rodgewood, Sebring 
Sparks & Jordan, 

5511 Nebraska Ave., Tampa 
Taylor’s Feed Store. Zephyrhills 
Tampa Feed Co., 5904 Florida Ave. 
Tarpon Feed & Supply Co., 

Tarpon Springs 
Thornton Feed Co., 

8718 Nebraska Ave., Tampa 
Tuckett, Inc., Minneola 
Unity Farms, Inc., Pahokee 
G. E. Wetherington, 

Route No. 2, Box 479, Plant City 
Wells Citrus Service & Supply Co., 

Tavares 


E. A. McCartney, Temple Terrace, Tampa Norman Tuckett, Minneola 


James M. Sample, Lake Hamilton 


Tillman D. Watson, Tampa 


YOUR CROP 





